Generation of mouse embryos with small hairpin RNA-mediated knockdown of gene expression.
We are using knockdown of gene expression in mouse embryos by constitutive expression of small hairpin (sh)RNAs as a means of observing loss-of-function phenotypes more rapidly than gene targeting. Plasmid constructs that direct shRNA expression via an RNA pol III promoter are introduced into embryonic stem (ES) cells by electroporation and drug selection. Clones are propagated and the degree of knockdown assessed by quantitative protein or RNA methods. Selected ES cell clones are used to generate embryos by tetraploid complementation. Blastomeres of two cell embryos are electrofused to generate tetraploid embryos. Chimeric embryos are produced by injection of ES cells into blastocysts or aggregation with morulae. In these embryos, the tetraploid cells become excluded from the fetal tissues, resulting in ES cell-derived embryos harboring the shRNA knockdown construct. Embryos can be collected and their phenotype assessed by appropriate means.